The mobility of contaminants in the environment is controlled by their adsorption onto solid materials. The adsorption reactions itself depends strongly on solution chemistry parameters as for instance pH or ligand concentration. A powerful tool to study uranyl complexation is the time-resolved laser-induced luminescence (TRLIL) spectroscopy as (i) it allows working at trace level concentrations and (ii) the obtained bi-dimensional luminescence data permit the identification of a complex on the bases of two independent parameters (its spectrum and its lifetime). Several authors (Kohler et al., 1996; Waite et al., 1994) have used the hypothesis of the existence of different uranyl surface complexes to explain the adsorption plateau. The principal aim of this work was to find out whether we could prove the existence intensit4 (u.a.) 
Experimental
In the present study the sorption of uranyl ions to amorphous silica has been studied in the presence of atmospheric CO2. Two sample series were prepared in the pH range 4 to 9 and at two uranyl concentration levels (1 and 0.1 gM). TRLIL spectroscopy was used to (i) describe quantitatively the total sorbed uranyl concentration following the wet chemical approach of Brina and Miller, 1992 (phases were separated by filtration < 0.45 I.tm), (ii) identify the different complexes at the silica-waterinterface and (iii) determine their concentrations as the luminescence intensity is linearly related to the concentration of the emitting complex.
Results
Two luminescent uranyl surface complexes have been identified in the pH range 4 to 9. Both complexes could be differentiated: by lifetimes (low pH: 170 _+ 25 gs; high pH: 360 _+ 50 gs) and by luminescence emission spectra (250 cm -1 spectral 'red' shift between the low pH and high pH spectra, Fig. 1) .
A quantitative speciation diagram could be obtained exploring three independent data sets: the spectra at both uranyl concentration levels and the decays of the series at 1 ~M uranyl.
A gap between the experimentally determined sorbed concentration and the sum of the concentrations of the two luminescent complexes was observed between pH 8 and 9. This gap was interpreted as the presence of a carbonate-containing non-luminescent ternary surface complex (Fig. 2) . Bernhard et al. (1996) reported the complexation with carbonate quenching the luminescence and therefore leading to no measurable signal at 1 p,s after the laser pulse. The same found Kato et al. (1994) For both examined total uranyl concentration levels (1 and 0.1 gM) the luminescence was characterised by similar spectra and lifetimes. Therefore we assumed the absence of surface uranium hydroxy-polymers.
Surface complexation modelling and conclusion
The luminescence based speciation results could be described within the constant capacitance model framework. The presence of the following three different mono-nuclear (1:1) surface complexes was assumed: two silica-uranyl-hydroxyl-complexes releasing 2 and 3 protons and one ternary silicauranyl-hydroxyl-carbonato-complex releasing also 3 protons. All complexes are supposed to have bidentate structure. 
